Introduction

30
Examining microbial communities in situ is one of the major challenges in microbial 31 ecology. Traditionally, isolation and cultivation techniques were used, next to microscopic 32 observations, to characterize microorganisms in environmental samples. This traditional 33 approach has its limitations as it was estimated that, depending on the habitat, only about not occur as such in living biomass but as intact polar lipids (IPL) with the fatty acids 41 esterified via either a glycerol or amide moiety to a polar head group. These fatty acids are 42 released after cell death and can persist in natural environments. Therefore, fatty acids derived 43 from living biomass have to be distinguished from those derived from dead and fossil biomass 44 when analysing microbial communities in situ. One way to do this is to study phospholipid 45 derived fatty acids (PLFA) as phospholipids are thought to be relatively labile and fall apart 46 shortly after cell death (5, 6). Furthermore, they are the major lipids in cell membranes, and 47 are rarely used as storage products. In contrast, glycolipids are generally classified as storage 48 products (7), although it was recently shown, that they can also be major membrane lipid 
56
In order to obtain PLFAs rather than free fatty acids or fatty acids contained in storage 
78
In the last 15 years analytical techniques were developed that made it possible to directly 79 analyse IPLs, including phospholipids, using high performance liquid chromatography mass 
Extraction of intact polar lipids
103
The freeze dried samples were extracted using a modified Bligh-Dyer method (11, 33). In 104 short, the samples were extracted with MeOH/DCM/Phosphate buffer 2/1/0.8 (v/v/v) 105 ultrasonically three times for 10 min. The supernatants were collected to which DCM and
Separation of different IPL-classes
112
The BDE was split into three equal, by volume, aliquots. All subsequent treatments were 113 performed in triplicate. In order to obtain the so-called neutral, glyco-and phospholipid 114 fractions the BDE was separated on a DCM pre-rinsed silica column (0.5 g; activated for 3 h 115 at 150 °C) eluting with 7 mL DCM, 7 mL acetone and 15 mL MeOH, respectively (9). The 116 resulting fractions were dried under nitrogen and stored at -20 °C.
117
In order to test the effect of slightly different solvents mixtures the BDE was also 118 separated on a pre-washed silica column (0.5 g) by eluting with 7 mL of DCM, 7 mL of 119 acetone/MeOH (99/1) and 15 mL MeOH, respectively. These fractions were also dried under 120 nitrogen and stored at -20 °C. 
IPL analysis
122
For the IPL analysis, the original BDE and the different chromatographic fractions were To evaluate the commonly used separation method in PLFA analysis, we subjected 165 extracts from a microbial mat (Schiermonnikoog, the Netherlands) and a marine sediment
166
(Mokbaai, the Netherlands) to the various silica chromatography protocols.
167
We first studied the IPL composition of the whole extract of both samples prior to (Table 1) . Due to the lack of specific fragments we were not able to assess the composition of 179 individual fatty acids in these lipid classes. Sulfoquinovosyldiacylglycerols (SQDG) (Fig. 2) , 180 which structurally resemble glycolipids but contain a sulphate group, were also found in the 181 extract. The SQDGs contained mainly C 16 and C 18 fatty acids with 0-3 double bounds. Lipids with a diacylglyceryl-hydroxymethyl-trimethylalanine (DGTA) head group (Fig. 2) ,
183
belonging to the class of betaine lipids, were also detected in the extract. The DGTAs 184 contained mainly C 16 and C 18 fatty acids with 0-2 double bounds (Fig. 1 A) .
185
The BDE extract of the Mokbaai sediment also contained MGDGs and DGDGs, both 186 containing mainly C 16 and C 20 fatty acids with 0-5 double bounds ( double bound (Fig. 1 B) . exclusively found in the methanol fraction (Table 2) . We also assessed the overall recovery of is the lowest, with 30% not recovered from the column (Fig. 3 A) . The recovery of the
213
MGDGs is higher than 100%, which at first instance may be surprising. However, this could 214 be due to ion suppression, i.e. the ionization of the early eluting MGDGs might be supressed 215 due to matrix effects in the complex total BDE extract. This ion suppression may be much 216 less in the cleaner chromatographic fractions leading to enhanced ionization and thus an 217 increase in peak areas.
218
The distributions of the IPL classes over the different chromatographic fractions for the
219
Mokbaai sediment extract were similar to those observed for the microbial mat ( Table 2 ). The (Fig. 3 B) .
229
Our results show that, independent of sample type, a large part of the phospholipids elute experimented with a slightly modified elution scheme in an attempt to optimize separation. 
Adaptation of separation method
242
To assess the possibility of obtaining better separation between glyco-and phospholipids MGDGs. In contrast, the recovery of the DGTAs had decreased by 40% (Fig. 3 C) .
261
These results show that an increase in polarity of the second eluent changes the elution 
Implications
269
Our results show that it is not possible to obtain a complete separation between phospho-
270
and glycolipids using the commonly used silica acid chromatography separation method. 
